Hyperphosphorylation of rat liver proteasome subunits: the effects of ethanol and okadaic acid are compared.
In experimental alcoholic liver disease, protein degradation by the ATP-ubiquitin-proteasome pathway is inhibited. Failure of the proteasome to eliminate cytoplasmic proteins leads to the accumulation of oxidized and otherwise modified proteins. One possible explanation for the inhibition of the proteasome is hyperphosphorylation of proteasome subunits. To examine this possibility, the 26S proteasomes from the liver of rats fed ethanol and a pair-fed control were studied by isolating the proteasomes in a purified fraction. The effect of ethanol on the phosphorylation of proteasomal subunits was compared with the hyperphosphorylation of the proteasomes caused by okadaic acid given to rats in vivo. Ethanol ingestion caused an inhibition of the chymotrypsin-like activity of the purified proteasome. The 2D electrophoresis and Western blot analysis of the purified 20S and 26S proteasomes from the ethanol-fed rats indicated that hyperphosphorylation of proteasomal subunits had occured. The proteasomal alpha type subunits C9/alpha3 and C8/alpha7 were hyperphosphorylated compared to the controls. Chymotrypsin-like activity was also inhibited by okadaic acid treatment similar to ethanol feeding. The 26S proteasome fraction examined by isoelectric focusing gel revealed many hyperphosphorylated bands in the proteasomes from the okadaic acid treated and the ethanol fed rat livers compared with the controls. In conclusion hyperphosphorylation of the proteasome subunits occurs in the ethanol treated proteasomal subunits which could be one mechanism of the inhibition of the 26S proteasome caused by ethanol feeding.